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Appendix A

End-of-Well Reports, Boring Logs/Geophysical Logs,
Core Photos (on CD)

A-1. FIELD ACTIVITIES

This End-of-Well Report summarizes information on drilling and sampling activities associated

with borings ICPP-1795 through ICPP-1798.

A-1.1 Overview

A-1.1.1 Documents

The Operable Unit (OU) 3-13, Group 5, HI interbed drilling was conducted under the following

documents:

Monitoring System and Installation Plan for Operable Unit 3-13, Group 5, Snake River Plain
Aquifer, DOE/ID-10782

Plume Evaluation Field Sampling Plan for Operable Unit 3-13, Group 5, Snake River Plain
Agquifer, DOE/ID-10784

Health and Safety Plan for Operable Unit 3-13, Group 5, Snake River Plain Aquifer,
INEEL/EXT-2000-00817

Waste Management Plan for Operable Unit 3-13, Group 5, Snake River Plain Aquifer Project,
DOE/ID-10829

Well drilling Statement of Work for Group 5.

A-1.1.2 Logbooks

Activities conducted during the OU 3-13, Group 5, HI interbed drilling were recorded and

documented in the following logbooks. These logbooks were maintained in accordance with applicable
company policies and procedures.

Field Team Leaders Logbook ER-051-2002 for activities conducted before October 21, 2002. The
field logbook, recorded by Arden Bailey, was submitted for archive and optical imaging to the
Sample and Analysis Management logbook coordinator.

Field Team Leaders Logbook ER-133-2002 for activities after October 21, 2002. The field
logbook, recorded by Arden Bailey, was submitted for archive and optical imaging to the Sample
and Analysis Management logbook coordinator.

Record of Rotary Drillhole ER-054-2002 for air rotary drilling activities associated with this

project. The field logbook, recorded by project field geologist Stewart Smith, was submitted for
archive and optical imaging to the Sample and Analysis Management logbook coordinator.
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° Record of Corehole ER-065-2002 for wireline coring activities associated with this project. The
field logbook recorded by project field geologist Stewart Smith was submitted for archive and
optical imaging to the Sample and Analysis Management logbook coordinator.

° Sample Logbook ER-066-2002 for sampling activities associated with this project. The field
logbook recorded by Arden Bailey was submitted for archive and optical imaging to the Sample
and Analysis Management logbook coordinator.

° Site Attendance Logbooks ER-105-2002 and ER-067-2002 contain project personnel attendance
records at sites associated with this project. Project personnel recorded logbook entries and
submitted the logbooks to the Sample and Analysis Management logbook coordinator for archive
and optical imaging.

A-1.1.3 Drilling Company

The Idaho National Engineering and Environmental Laboratory (INEEL) awarded the OU 3-13,
Group 5, HI interbed coreholes drilling contract to Dynatec Drilling, USA of Salt Lake City, Utah. The
INEEL issued the letter to proceed with drilling on July 24, 2002. The drilling team completed the field
portion of the project on November 18, 2002. The completion of field activities took 116 days. The
drilling subcontractor typically worked a 5 day-per-week schedule of 12 hours per day.

A-1.1.4 Field Team

The air rotary drill rig operators for Dynatec Drilling were Arden Hawley and Justin Hanson.
Louis Rosario operated the core rig.

The field team leader was Arden Bailey (PS2 & Associates). The project geologists were
Stewart Smith (MSE Inc.) and Arden Bailey (PS2 & Associates).

A-1.2 Drilling and Sampling Methods

Procedures for drilling the HI interbed sampling wells were specified in the Field Sampling Plan
and in the subcontractor Statement of Work. Several changes to the planned drilling methods were
initiated in the field and incorporated into the drilling subcontract through changes issued by the
construction coordinator. The following sections detail the overall planned drilling methods along with
the changes that specific problems required.

A-1.2.1 Planned Placement of Surface Casing

The Statement of Work specified the use of the foremost Dual Rotary 24 drill rig to set the surface
casing through the alluvium and into the top of the basalt. The dual rotary rig was to advance the
24-in.-diameter casing to the top of basalt and bore into the basalt 2 ft with a 20-in.-diameter downhole
hammer and bit. The hammer and bit were to be tripped out of the hole and the 16-in.-diameter surface
casing installed through the alluvium and 2 ft into the basalt. Cement grout was to be placed into the
annular space surrounding the 16-in.-diameter surface casing as the 20-in. dual rotary casing was
removed.



A-1.2.2 Actual Installation of Surface Casing

The INEEL CERCLA Disposal Facility (ICDF) monitoring borehole installation project was using
the dual rotary drill rig during the time that this rig originally was scheduled to be available for Group 5
surface casing installation. The higher priority assigned to the ICDF project made it difficult to use the
rig for the Group 5 project. This difficulty in setting the surface casing delayed the timely completion of
the Group 5 project. When the dual rotary rig was not available, a single-flight solid-stem auger was used
on the Schram air rotary rig to set surface casing.

A-1.2.3 Planned Drilling within the Vadose Zone

The Statement of Work specified the use of an air rotary rig to drill a 6-3/4-in.-diameter borehole
through the vadose zone. Drilling of the northern-most borehole (ICPP-1795) was to be accomplished
with the use of only compressed air as a drilling fluid. Water could be used in the remaining boreholes if
perched groundwater was not encountered in the northern hole. It was planned to use the drill cuttings to
contour and grade the well pad area if gamma scans indicated that the cuttings contained no cesium-137
above 23 pCi/g.

A-1.2.4 Actual Drilling within the Vadose Zone

A Schram Model 685 W air rotary rig was used to drill a 6-3/4-in.-diameter borehole through the
vadose zone. The northern borehole (ICPP-1795) was drilled with air to determine if perched water was
present. After water was not encountered in the northern hole, a water and air mixture was used to drill
the remaining holes. Gamma scans were conducted on the vadose zone cuttings to determine if elevated
radionuclides were present. The borehole pad area was graded and contoured with these cuttings after the
gamma scans showed no detectable levels of cesium-137 contamination.

A-1.2.5 Planned Drilling within the Saturated Zone

The preferred drilling option within the saturated zone was to advance the borehole below the
water table using a wireline core system; however, coring was only necessary through the HI interbed to
collect sample material. All cuttings were managed and disposed of in accordance with the Waste
Management Plan for Operable Unit 3-13, Group 5, Snake River Plain Aquifer.

Coring was planned to begin with a “P” or CHD 134 core system and later downsized to an “H”
size as needed in or below the HI interbed. The “P” or CHD 134 size drill rods could be used as
temporary casing of the borehole, if required.

A-1.2.6 Actual Drilling within the Saturated Zone

The northern- and southern-most boreholes (ICPP-1795 and ICPP-1798) were cored from
approximately 10 ft above the regional aquifer to the total depth of the borehole. To speed the project
schedule, the middle two boreholes were drilled with the air rotary rig, using a down hole hammer and
6-3/4-in.-diameter bit to a depth estimated to be 20 ft or more above the HI interbed. Coring was started
in all boreholes with a CHD 134 core system and later downsized to an “H” size when interbed or rubble
conditions required temporary casing. The temporary casing of the hole with the CHD 134 rod made
coring possible through the flowing sands and silts of the HI interbed.



A-1.2.7 Planned Sampling Activities

A-1.2.7.1 Interbed Material. The Field Sampling Plan and the Sampling and Analysis Plan tables
specified that HI interbed material was to be collected for geotechnical and radionuclide analysis. The
geotechnical samples were to be collected in situ by using lexan liners within the core barrel. Samples
were planned to be collected from the upper, middle, and lower portions of the interbed.

A-1.2.7.2 Groundwater Sampling. Groundwater samples for Sr-90, I-129 (normal detection limits—
1 pCi/L), gross alpha, gross beta, and tritium were to be collected from up to 10 separate zones in each of
the borings using a straddle packer and pump system. Additional sampling was conducted above, within,
and below the HI interbed for Tc-99 and 1-129 (low-level detection).

A-1.2.8 Actual Sampling Activities

A-1.2.8.1 Interbed Material. Difficulty was encountered in collecting in situ interbed samples due to
heaving sand and silt conditions. Some samples were collected in the lexan liners in an intact condition;
however, much of the interbed material collected was disturbed during sample collection. This disturbed
material required additional processing by the geotechnical laboratory. Only two sets of samples were
collected from the interbed at the northern location due to the limited thickness. Additional sets of
samples were collected at the southern location due to the greater thickness of the interbed at this
location and the lithologic changes that were observed within the interbed.

A-1.2.8.2 Groundwater Sampling. A Grunfos Redi-flow 3 (3-in. diameter) pump with a Baski
straddle packer system was used for the straddle packer sampling. The standard open pump intake was
replaced with a prepacked silica sand screen for sampling water within the interbeds due to problems
with the pump ingesting sand. If the groundwater contained too much silt and sand for the submersible
pump, then a 4-in.-diameter high-density polyethylene bailer was used to collect the samples from within
the interbed.

Water samples were collected from the zone above, within, and below the HI interbed, as specified
in the Field Sampling Plan and Sampling and Analysis Plan tables. Typically, an additional two to three
additional zones were sampled above the HI interbed.

A-1.3 Borehole 1795—North Boring
A-1.3.1 Borehole Location
Borehole coordinates are available at the INEEL Hydrologic Data Repository.
A-1.3.2 Drilling Activity

A-1.3.2.1 Surface Casing. Borehole ICPP-1795 drilling began on July 18, 2002. The surface casing
was installed with a foremost dual rotary 24 rig. The dual rotary 24 advanced 24 in. outside diameter,
3/8-in. wall reverse threaded casing with a 13-in.-diameter bit and 12-in.-diameter downhole pneumatic
hammer. The alluvium and basalt interface was encountered at approximately 12 ft below land surface.
After removing the downhole hammer, a 16-in. outside diameter, 1/4-in. wall steel casing was placed into
the 24-in. outside diameter, dual rotary casing. Cement grout was then placed around the outside of the
16-in. casing as the 24-in. casing was removed.



A-1.3.2.2 Vadose Zone. Borehole ICPP-1795 was advanced below the alluvium by a Schram

model 685W air rotary drill rig on July 23, 2002. The Schram used a 6-in.-diameter downhole pneumatic
hammer and a 6-3/4-in.-diameter bit. Drilling was accomplished using only air as a drilling fluid. This
allowed detection of any indications of perched groundwater. After drilling to a depth of 460 ft below
land surface the bit was tripped out and then tripped back in using water to clean the borehole wall. No
indication of perched water was found within the vadose zone. Drilling and hole washing to 460 ft was
completed on July 29, 2002. All drill cuttings from the vadose zone were placed in a 5,000-gal-capacity
fractionation tank. During drilling, samples were collected and composited for gamma analysis. A
gamma spectrometer analysis was performed on the sample (Sample Number JAD-054-02) at the INEEL
Radioactive Materials Laboratory on July 30, 2002. No anthropogenic gamma-emitting radionuclides
were detected. These drill cuttings met INEEL release criteria and were used to level and grade the
borehole pad area.

A-1.3.2.3 Saturated Zone. Coring began at Borehole ICPP-1795 on August 15, 2002. A universal
drill rig model 1000 (UDR 1000) advanced a CHD 134 size core bit (approximately 5-1/2-in. outside
diameter). On August 23, 2002, the CHD 134 bit became stuck at a depth of 502 ft below land surface.
Attempts to free the bit with the UDR 1000 were unsuccessful. The core rig was replaced with the
Schram air rotary rig, as the pullback force capabilities of the UDR 1000 are somewhat limited. The
Schram, with considerably more torque and pullback, was unable to free the bit. The UDR 1000 rig was
placed back over the hole and on August 27, 2003, an “H” size core bit (approximately 3-7/8-in. outside
diameter) advanced through the CHD 134 bit and into underlying basalts. Drilling was completed using
the “H” size core bit to 647.8 ft below land surface. The HI interbed was encountered from 587.3 to
594.0 ft below land surface.

A-1.3.3 Sampling
Borehole ICPP-1795 sampling began on October 8, 2002, and ended on October 9, 2003. A
straddle packer assembly was used to sample discrete zones within the Snake River Plain Aquifer

(SRPA). Sample zones and associated sample series numbers are shown in Table A-1.

Table A-1. Straddle packer sampling for Borehole ICPP-1795.

Depth to Top Depth to Depth to Top Depth to
of Upper Bottom of of Lower Bottom of

Sample Series Sample Packer Upper Packer Packer Lower Packer

Number Description (ft) (ft) (ft) (ft)
5HI049 Zone 1 575.4 578.7 593.6 596.9
SHI050 Zone 2 554.8 558.1 573.0 576.3
SHI051—Dry Dry 491.4 494.7 509.6 512.9
SHI051—Dry Dry 508.5 511.8 526.7 530.0
SHI051—Dry Dry 530.6 533.9 548.8 552.1
SHI0S58 Zone 10 605.1 608.4 623.3 626.6
SHI059 Above 554.8 558.1 573.0 576.3
SHI060 Below 605.1 608.4 623.3 626.6
SHI061 Within 575.4 578.7 593.6 596.9




A-1.3.4 Borehole Completion

Abandonment activities for Borehole ICPP-1795 began on August 20, 2003. Dynatec drilling used
a Longyear LF-70 drill rig advancing a 3-in.-diameter tri-cone bit on “N” sized drill rod to clean the
borehole of collapsed material. “Quick-grout” slurry (900 gal) was pumped into the borehole through the
drill string after the borehole was cleaned to TD. The drill bit was then removed and 75 gal of coated
bentonite pellets were tremmied into the borehole. Two hundred eight bags of bentonite casing seal were
then placed into the borehole. Seven bags of cement were mixed into a cement grout slurry to fill the
upper portion of the borehole. A concrete pad with a brass survey marker was installed to mark the
abandoned borehole’s location. Depths of completion materials were not measured.

The following materials were used:
e “Quick Grout”™—16 bags
e (Coated bentonite pellets—75 gal
e (Casing seal—208 bag, 50 Ib each
e Cement—7 bags.
A-1.3.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1795 are included in Appendix A-A, and
core photos are included on a CD attached to this report..

A-1.4 ICPP-1796—West Boring
A-1.4.1 Borehole Location

Borehole coordinates are available at the INEEL Hydrologic Data Repository.
A-1.4.2 Drilling Activity

A-1.4.2.1 Surface Casing. Drilling began on Borehole ICPP-1796 on August 1, 2002. The borehole
was advanced to approximately 13 ft below land surface with the Schram 685W air rotary rig using a
28-in.-diameter solid stem, single flight auger on 24 ft of drill rod. Very loose gravel and caving borehole
conditions were encountered at this depth. On August 16, 2002, a foremost Dual Rotary 24 successfully
installed the surface casing. The Dual Rotary 24 advanced 16 in. outside diameter, 3/8-in. wall reverse
threaded casing with a 13-in.-diameter bit and 12-in.-diameter downhole pneumatic hammer. The
alluvium and basalt interface was encountered at approximately 20 ft below land surface. A 12-in.
outside diameter, 1/4-in. wall casing was placed into the 16-in. outside diameter dual rotary casing after
the downhole hammer was removed. Cement grout was used to fill the annular space outside of the 12-in.
casing as the 16-in. dual rotary casing was removed.

A-1.4.2.2 Vadose Zone. Borehole ICPP-1796 was drilled below the alluvium on August 17, 2002.

The Schram Model 685W air rotary drill rig used a 6-in.-diameter downhole pneumatic hammer and a

6-3/4-in.-diameter bit. Injected water and air were used as a drilling fluid. The bit was tripped out after
drilling to a depth of 460 ft below land surface. Drilling to 460 ft below ground surface was completed
on August 20, 2002. All drill cuttings from the vadose zone were placed in a 5,000-gal-capacity



fractionation tank. During drilling, samples were collected and composited for gamma analysis. A
gamma spectrometer analysis performed on the sample (Sample Number KFM-039-02) at the INEEL
Radioactive Materials Laboratory on September 3, 2002, detected no anthropogenic gamma-emitting
radionuclides. The drill cuttings met normal INEEL release criteria and were used to level and grade the
borehole pad area.

A-1.4.2.3 Saturated Zone. Drilling of Borehole ICPP-1796 into the saturated zone began on
September 20, 2002. The UDR 1000 was used to advance the 6-3/4-in. downhole hammer bit from 460 to
471 ft below land surface. The main winch line parted at 471 ft below land surface during bit and
hammer removal, and the drill string fell downhole. The drill string was removed on September 21, 2002.
After the bit and drill string were removed, the CHD 134 drill rods were placed into the borehole and
used as temporary casing in preparation for the coring.

Coring began with an “H” size (3.85-in. outside diameter) core bit on September 23, 2003. At
498 ft below land surface, an inner barrel mislatched, fell from the land surface, and knocked the core bit
off the drill string. Attempts to recover the bit were unsuccessful. However, downhole video log showed
that the bit had been pushed aside into a fracture zone. The bit was then cemented in place.

The 6-3/4-in. downhole hammer bit advanced the borehole to 590 ft below ground surface. Coring
started again at 590 ft below ground surface and continued to 632 ft below ground surface. The HI
interbed was encountered from 604.7 to 632 ft below land surface.

A-1.4.3 Sampling

A groundwater sample from the HI interbed was collected at 610 ft below ground surface using a
high-density polyethylene 2-in.-diameter bailer. A temporary casing was used to seal off the zones above
the HI interbed. Borehole ICPP-1796 straddle packer and pump sampling began on October 3, 2002, and
finished on October 7, 2003. A straddle packer assembly was used to sample discrete zones within the
SRPA. Sample zones and associated sample numbers are shown in Table A-2.

Table A-2. Straddle packer sampling for Borehole ICPP-1796.

Depth to Top Depth to Depth to Top Depth to
of Upper Bottom of of Lower Bottom of

Sample Series Sample Packer Upper Packer Packer Lower Packer

Number Description (ft) (ft) (ft) (ft)
SHIO1 Zone 1 — 604.0 613.0 —
SHI02 Zone 2 0.0 0.0 487.0 490.0
SHIO3 Zone 3 486.4 489.7 504.6 507.9
SHI04—Dry Dry 512.7 516.0 530.9 534.2
SHIO010 Zone 10 — 632.0 663.0 —
SHIO11 Above 486.4 489.7 504.6 507.9
SHIO12 Below — 632.0 663.0 —
SHIO13 Within — 604.0 613.0 —




A-1.4.4 Borehole Completion

Abandonment activities for Borehole ICPP-1796 began on September 2, 2003. Dynatec drilling
used a Longyear LF-70 drill rig advancing a 3-in.-diameter tri-cone bit on “N” sized drill rod to clean the
borehole of collapsed material. “Quick-grout” slurry (850 gal) was pumped into the borehole through the
drill string after the borehole was cleaned to TD. The 3-in.-diameter tri-cone drill bit and 20 ft of “N”
sized drill rod “twisted off”” and were left in the bottom of the borehole. Coated bentonite pellets
(150 gal) was tremmied into the borehole. Two hundred twelve bags of bentonite casing seal were then
placed into the borehole. Seven bags of cement were mixed into a cement grout slurry to fill the upper
portion of the borehole. A concrete pad with a brass survey marker was installed to mark the abandoned
borehole’s location. Depths of completion materials were not measured.

The following materials were used:
e “Quick Grout”™—16 bags
e (Coated bentonite pellets—150 gal
e (asing seal—212 bags, 50 Ib each
e Cement—7 bags.
A-1.4.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1796 are included in Appendix A-A, and
core photos are included on a CD attached to this report.

A-1.5 Borehole ICPP-1797—East Boring
A-1.5.1 Borehole Location

Borehole coordinates are available at the INEEL Hydrologic Data Repository.
A-1.5.2 Drilling Activity

A-1.5.2.1 Surface Casing. A Dual Rotary 24 began installing the surface casing for Borehole
ICPP-1797 on July 19, 2002. This rig used 24-in. outside diameter, 3/8-in. wall reverse threaded casing
with a 13-in.-diameter bit and a 12-in.-diameter downhole pneumatic hammer. The alluvium and basalt
interface was encountered at approximately 11 ft below land surface. After removing the downhole
hammer, a 16-in. outside diameter, 1/4-in. wall casing was placed into the 24-in. outside diameter dual
rotary casing. Cement grout was used to fill the annular space outside of the 16-in. casing as the 24-in.
casing was removed.

A-1.5.2.2 Vadose Zone. Borehole ICPP-1797 was drilled below the alluvium on July 30, 2002.

A Schram Model 685W air rotary drill rig used a 6-in.-diameter downhole pneumatic hammer and a
6-3/4-in.-diameter bit. Injected water and air were used as a drilling fluid. Drilling to 460 ft was
completed on August 1, 2002, and the bit was tripped out. The drill cuttings from the vadose zone

were placed in a 5,000-gal-capacity fractionation tank. During drilling, samples were collected and
composited for gamma analysis. A gamma spectrometer analysis was performed on the sample (Sample
Number JAD-58-02) at the INEEL Radioactive Materials Laboratory on August 5, 2002. No



anthropogenic gamma-emitting radionuclides were detected. The drill cuttings met INEEL release
criteria and were used to level and grade the borehole pad area.

A-1.5.2.3 Saturated Zone. Borehole ICPP-1797 was drilled into the saturated zone on

October 7, 2002, with a Schram Model 685W air rotary drill rig using a 6-in.-diameter downhole
pneumatic hammer and a 6-3/4-in.-diameter bit. Water and air were used as drilling fluids. The bit was
tripped out after drilling to 590 ft below land surface on October 9, 2002. All drill cuttings from the
saturated zone were placed in a 5,000-gal-capacity fractionation tank. Samples collected during drilling
were composited into a 5-gal container for later sample collection and analysis. Waste Generator
Services collected samples from the waste material for characterization and transfer to the Idaho Nuclear
Technology and Engineering Center (INTEC) CERCLA storage and staging area. The drill cuttings
remaining in the fractionation tank were placed into three 55-gal-capacity waste drums with sufficient
absorbent for any free liquids. The waste drums were then transferred to the INTEC storage and staging
area.

Coring began on October 16, 2002, with the UDR 1000 drill rig using an “H” size (3.85-in. outside
diameter) core bit. The HI interbed was encountered from 601 to 617.5 ft below land surface. Over-
reaming of the borehole to 6-3/4 in. and installation of temporary casing to the bottom of the interbed
were used to alleviate sloughing problems. The corehole was advanced using an “H” sized core bit
beyond the second major fracture zone below the HI interbed to a total depth of 647.6 ft below ground
surface.

A-1.5.3 Sampling

With casing still present through the interbed, samples were collected from below the HI interbed
on October 18, 2002. The temporary casing was withdrawn to the piezometric surface and sampling of
other zones was conducted on November 13, 2002, and November 14, 2002. A straddle packer assembly
was used to sample discrete zones within the SRPA. Sample zones and associated sample numbers are
shown in Table A-3.

Table A-3. Straddle packer sampling for Borehole ICPP-1797.

Depth to Top Depth to Depth to Top Depth to
of Upper Bottom of of Lower Bottom of
Sample Series Sample Packer Upper Packer Packer Lower Packer

Number Description (ft) (ft) (ft) (ft)
5HIO17 Zone 1 586.0 589.3 604.2 607.5
5HI018 Zone 2 503.0 — — —

5HI019 Zone 3 503.0 506.3 521.2 524.5
5HI020 Zone 4 519.1 522.4 537.3 540.6
5HI021 Zone 5 548.3 551.6 566.5 569.8
5HI022 Zone 6 574.9 578.2 593.1 596.4
5HI026 Zone 10 626.0 629.0 — 647.6
5HI027 Above 503.0 — — —

5HI028 Below 626.0 629.0 — 647.6
5HI029 Within 586.0 589.3 604.2 607.5




A-1.5.4 Borehole Completion

Abandonment activities for Borehole ICPP-1797 began on August 26, 2003. Dynatec drilling used
a Longyear LF-70 drill rig advancing a 3-in.-diameter tri-cone bit on “N” sized drill rod to clean the
borehole of collapsed material. “Quick-grout” slurry (800 gal) was pumped into the borehole through the
drill string after the borehole was cleaned to TD. Coated bentonite pellets (75 gal) were tremmied into
the borehole. Two hundred eighty-eight bags of bentonite casing seal were then placed into the borehole.
Seven bags of cement were mixed into a cement grout slurry to fill the upper portion of the borehole. A
concrete pad with a brass survey marker was installed to mark the abandoned borehole’s location. Depths
of completion materials were not measured.

The following materials were used:
o “Quick Grout”™—16 bags
e (Coated bentonite pellets—75 gal
e (Casing seal—288 bags, 50 Ib each
e Cement—7 bags.
A-1.5.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1797 are included in Appendix A-A, and
core photos are included on a CD attached to this report.

A-1.6 ICPP-1798—South Boring

A-1.6.1 Borehole Location
Borehole coordinates are available at the INEEL Hydrologic Data Repository.
A-1.6.2 Drilling Activity

A-1.6.2.1 Surface Casing. Drilling began of Borehole ICPP-1798 on August 1, 2002. A Schram
Model 685W air rotary rig using a 28-in.-diameter solid-stem single-flight auger on 24 ft of drill rod set
the surface casing. The borehole was advanced approximately 18 ft below land surface, where basalt was
encountered. A 16-in. outside diameter, 1/4-in. wall casing was placed into the 28-in.-diameter borehole
after removing the auger flight. Cement grout and bentonite were placed in the annular space around the
outside of the 16-in. casing.

A-1.6.2.2 Vadose Zone. Borehole ICPP-1798 was drilled below the alluvium by a Schram

Model 685W air rotary drill rig starting on August 2, 2002. A 10-in.-diameter borehole was advanced to
27 ft below land surface and 8-in. inside diameter carbon-steel threaded casing was set at that depth. The
annular space between the 8- and 16-in. casing was filled with bentonite (Holeseal). A 6-in.-diameter
downhole pneumatic hammer and a 6-3/4-in.-diameter bit then advanced the borehole, using water and
air as the drilling fluid. Drilling to 465 ft below ground surface was completed on August 8, 2002, and
the bit was tripped out. All drill cuttings from the vadose zone were placed in a 5,000-gal-capacity
fractionation tank. Samples collected during drilling were composited for gamma analysis. A gamma
spectrometer analysis performed on the sample (Sample Number JAD-54-02) at the INEEL Radioactive



Materials Laboratory on September 3, 2002, found no anthropocentric gamma-emitting radionuclides.
The drill cuttings met INEEL release criteria and were used to level and grade the borehole pad area.

A-1.6.2.3 Saturated Zone. The location of Borehole ICPP-1798 is outside of the listed waste plume
originating at the INTEC facility. Therefore, drill cuttings and water generated from the saturated zone
were determined to not contain Resource Conservation and Recovery Act listed waste.

Borehole ICPP-1798 coring began on September 4, 2002. A UDR 1000 rig advanced a CHD 134
size core bit (approximately 5-1/2-in. outside diameter). On September 9, 2002, the CHD 134 bit was
removed, a casing shoe attached to the bottom of the drill string and set at 532 ft below land surface.
Coring then continued with an “H” size (3.8-in.-diameter) core bit. The top of the HI interbed was
encountered at 619 ft below land surface. Attempts to core into the interbed were unsuccessful due to
heaving sand and silt conditions. The hole was over reamed, and the CHD 134 drill string with shoe was
advanced to serve as temporary casing.

Coring at ICPP-1798 was temporarily stopped on September 18 at 634 ft below land surface.
Coring resumed on October 23, 2002. When the “H” size core bit was advanced approximately 10 ft
below the CHD 134 rods, heaving sands became problematic and made advancement of the borehole
impossible. Therefore, a “leap frog” drilling process was used in which the CHD 134 rods with the
casing shoe were advance to the bottom of the “H” bit as temporary casing. It was then possible to
advance the “H” bit approximately 10 ft below the temporary casing, where heaving sands would once
again become problematic. Then, the temporary casing was once again advanced to the bit depth and the
process began again. This process was repeated to the final depth of the interbed within the borehole.

Core rods and bit were dropped and successfully retrieved from the borehole on two occasions.
The bottom of the interbed was encountered at 678 ft below land surface on October 30, 2002. The
corehole was advanced to 723.6 ft below land surface on November 11, 2002.

A-1.6.3 Sampling

A downhole bailer was used to collect water samples from within the HI interbed on
October 28, 2002. Groundwater samples were collected when the corehole was drilled approximately
one half way through the interbed, with temporary casing sealing off all zones above the interbed.
When samples were collected from below the HI interbed on November 5, 2002, casing was present
through the entire depth of the interbed. An attempt to withdraw the temporary casing to the piezometric
surface was unsuccessful due to the heaving nature of the interbed binding against the casing exterior.
The casing was cut off at 590 ft below land surface using a mechanical downhole cutter. Groundwater
sampling of zones above the HI interbed was accomplished on November 8, 2002. A straddle packer
assembly was used to sample discrete zones within the SRPA. Sample zones and associated sample
numbers are shown in Table A-4.



Table A-4. Straddle packer sampling for Borehole ICPP-1798.

Depth to Top Depth to Depth to Top Depth to
of Upper Bottom of of Lower Bottom of
Sample Series Sample Packer Upper Packer Packer Lower Packer
Number Description (ft) (ft) (ft) (ft)
SHI033 Zone 1 — 604.0 613.0 —
SHI034 Zone 2 507.0 — — —
SHI035 Zone 3 507.5 510.8 525.7 529.0
SHI036 Zone 4 524.6 527.9 542.8 546.1
SHI037 Zone 5 549.3 552.6 567.5 570.8
SHI038 Zone 6 569.9 573.2 588.1 591.4
SHI042 Zone 10 696.0 699.0 — —
SHI043 Above 548.8 552.1 567.0 570.3
SHI044 Below 696.0 699.0 — —
SHI045 Within — 604.0 613.0 —

A-1.6.4 Borehole Completion

Cleaning of Borehole ICPP-1798 began on September 10, 2003, with a Longyear LF-70 core rig.
An "H" sized corebit was advanced to the total drilled depth of 723 ft to clear bridged material from the
borehole. A 1-1/2-in.-diameter polyvinyl chloride (PVC) piezometer with 3-ft-long screen was placed in
the borehole with the screen set at 719 to 722 ft below land surface. Silica sand (8-12) was emplaced
from the borehole bottom to 714 ft below land surface. Bentonite was then placed into the borehole to
625 ft below land surface. The drilling subcontractor then attempted to run the drill string and bit back
into the hole over the PVC casing to clear a bridge in the hole. The PVC casing was broken during the
attempt to run the bit over the PVC casing. The borehole was then backfilled with bentonite to 527 ft
below land surface, and another 1-1/2-in.-diameter PVC piezometer was set with the screen zone from
520 to 523 ft below land surface. Silica sand (8-12 size) was placed from 523 to 520 ft below land
surface, and 10-20 sand was placed from 520 to 508 ft below land surface. Bentonite was then placed
from 508 ft to the land surface. A protective wellhead enclosure, concrete well pad, and impingement
posts were installed at the wellhead, with a 2-ft stickup. Field activities were completed on
September 22, 2003.

The following materials were used:
e Bentonite casing seal—376 bags, 50 1b each
e Bentonite hole plug—49 bags, 50 1b each

e Silica sand—12 bags (8-12 mesh) and 13-z bags (10-20 mesh).



A-1.6.5 Geological Observations

Lithologic logs and geophysical logs for Borehole ICPP-1798 are included in Appendix A-A, and
core photos are included on a CD attached to this report.






Appendix A-A
Boring Logs
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Brass Cap

7
Easting:;%_}_ !? Driller: Dynaiec

WELL NAME: ICPP-1795

Todays Date: 114/03

Facility: INTEC Northing: G
: eolo: |gt Smlth IMSE!
Well Type: _ Corehole el Eégl 9 ~ Water Level:
. ~Aandaned Longitude: 2 Drill Method: Air rotary, Wireline Core
B 2002 Latitude: Drill Fluid: Airfwater Water Level Date:
Year Drilled: S M ll'ing Point .W R
Total Depth : Easting: 63 Land Surface,i{z_g}wp_ ter Level Access:

Start Date
End Date 9/3/02

7/19/02 Nohitis E i

(88)MP

Natural Gamma Neutron Gamma Gamma Cal(i?er
. . Incomplete Longitude: & API-GR API-N CPS INCH
Completion Depth: INcomp . 27)
Latitude:
- AS BUILT LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY 60 120 180 . - 85 . -
0 ——— 06&'STIcKUP RESULTS (pCil.) | A O o [ I A S
[ " T 0] 0- 11 GW Dy to Damp, moderate yellowish brown (10'YR 5/4) 0
Z < 24" SURFACE BOREHOLE .| 1o dark yellowish brown (10 YR 4/2), thickly bedded, SAND
16" CARBON STEEL and sub-rounded to rounded GRAVEL, some silt | ALLUVIAL
s} SURFACE CASING SEDIMENTS B
11 - 30 Slightly weathered to fresh, dry, vesicular, medium
gray (N5), aphanitic, medium strong, BASALT
— 30 - 65 Slightly weathered to fresh, dry, vesicular, medium
gray (MS), aphanitic, medium strong, BASALT, Inferred flow
top at 30 ft. grades to slightly vesicular at 40 ft., grades to
50 s minutely vesicular at 55 ft. L 50
«—— 6.75" BOREHOLE B5 - 91 Slightly weathered grading downward to fresh, dry, I
vesicular, medium gray (M5}, aphanitic, medium strong,
BASALT, Inferred flow top at 65 ft. grades to slightly vesicular
at 67 fi., grades to minutely vesicular at 76 fi
100 / 91 - 118 Slightly weathered, damp. vesicular, grayish red (10 R 4/2), 100
aphanitic, medium strong, BASALT, Inferred flow top at 91 ft. grades
te slightly vesicular at 106 ft., Inferred flow tep at 91 fi.,
ReE e video Shd Beasnydeal 8o ezt T g iy o hemmer did
i ity xeglhred o st et et R (5) B
| massive, grades to slightly |
A R A Rl S YT R i il hammer cid
150 132 - 173 Slightly weathered to fresh, vesicular, medium gray (15), ~ 150
aphanitic, gamma log indicates high K20 content, medium strong,
BASALTgrades to slightly vesicular at 135 ft.
AS BUILT [ T [ 173 - 188 ML Dry to damp, moderate reddish brown (10 R 4/6) to
= 1 I | moderate yellowish brown {10 YR 5/4), thickly bedded, SILT,
B m BENTONITE 1 1 | some clay, at 185 grades 1o SILT, some gravel INTERBED
[ cEMENT GROUT
135 "22 Slightly weathered grading dewnward to fresh, dry, vesicular
200 i wesicular, medium ?ray (N5}, aphanitic, medium strong, ~ 200
LITHOLOGY BAS LT inferred flow top at
e FIELD OBSERVATION
[T Basait
L - GW Well graded gravels, ..
gravel-sand mixtures, or s 22 - 225 Dry, moderate reddish brown (10 R 4/6) to
sand-gravel-cobble mixtures E h brown (10 YR 5/4), thickly bedued SILT and CLAY INTEHBED
| I::I] ML Inorganic silts, clayey | 15
silts with slight plasttmty | _ )
225 - 252 Slightly weathered grading downward to fresh, dry, vesicular o
I:I Interbed I slightly vesicular, medium gray (M5), aphanitic, medium strong, BASALT,
- ! arades to minutely vesicular at 240 —
250 B A continued on page two I— _250

continued on page 2




Brass Cap

27
WELL NAME:ICPP-1795 PG 2) Easting: %3] Driller: Dynatec Todays Date; M14/03
Facility: INTEC Northing:—%;— Geologist: 4(_“""“"' MSE Wiiter Lavidls
Well Type: _Corehole Longitude: ig—g; Drill Method: Air rotary, Wireline Core
Well Status pé%aor;doned Latitude: __(82 Drill Fiuid: Airhwater Water Level Date:
Year Drilled: Measuring Point C (298C
! (27 Land Surface: (88BC______ \Water Level Access:
Total Depth _ ©47:8 Easting: 83 P
(88)MP
Start Date ;;:13%22 Northing: B
End Date ; i ;
3 Incomplete Longitude: (33 Natural Gamma Neutron Gamma Gamma Caliper
Completion Depth: 1N€OMP — QT; API-GR APIN CPS INCH
AS BUILT LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY
_ _ RESULTS (pCill) 0 60 120 180 0 30 60 0 5 10152025
250 _;/ntmued from previous page continued from previous page | | | O O [ T
I / 252 - 280 Slightly weathered grading downward to fresh, dry, vesicular to
slightly vesicular, medium gray (M5) with some grayish red (10 R 4/2)
streaking, aphanitic, medium strong, BASALT, grades to minutely vesicular
- at 272, inferred flow top at 252 fi.
280 - 317 Fresh. dry, vesicular to slightty vesicular, medium gray (MN5)
— with some grayish red (10 R 4/2) sireaking, aphanitic, medium strong,
300 — BASALT, grades to minutely vesicular at 310, inferred flow top at 280 ft.
e f L
- 317 - 328 Fresh, dry, vesicular to slightly vesicular, medium gray (N5
with some grayish red (10 R 4/2) streaking, aphanitic, medium strong,
BASALT, inferred flow top at 317 ft
323 343 Fresh, dry. vesicular to slightly vesicular, medium gray (N5)
11 red (10R nrz) sfreaking. aphanitic, medium strong,
! B%SAL rf%e ocFe'ate reddish brown (10 R 4/8) to moderate
yellowish brown (10 YR 5/4), thickly bedded, SILT and CLAY, INTERBED
350 - /
345 - 385 Shgh gweamered to fresh. dry. vesicular to slightly vesicular,
= medium gray (MN5), aphaniic, medium strong, BASALT, possible flow
AS BUILT tops at 365 and 382 ft.
L / BENTONITE
[:] CEMENT GROUT
/1 / (
-~ /1 /]
v 385 - 357 ML Moderate reddish brown (10 R 4/6) to moderate yellowish
g 1= brewn (10 YR 5/4), thickly bedded, SILT and CLAY, INTERBED
400 ; je—— 525" CARBON STEEL CASING
Lk 397 - 424 Slugmlgwea'lhered 1o fresh, dry, vesicular to sl-gmly vesicular, 4
1 medium gray (M5). aphanitic, medium strong. BASALT
L ¢ LITHOLOGY
/] FIELD OBSERVATION 424 - 430 Moderate reddish brown (10 R 4/5) to moderate yellowish brown
L A g m — LOVR 5/4), thickly bedded, SILT and CLAY, INTERBE 1
GW Well graded gravels,
; 5 E gravel-saﬁd nixtugres or
I % sand-gravel-cobble mixtures.
4 | Chsmsmay
/1 silts slight plasticity
450 - ¢ /
1
459 LA Wi
1 430 - 513 Slightly weathered grading downward to fresh, vesicular
to sightly vesicular, medium gray (N5), aphanitic, medium strong,
/ LT, grades to minutely vesicular at 482 ft,
72 % w—— 5.5 BOREHOLE
4967 /.-
500 - f%f—s,a' BOREHOLE J

eontinued on page 3
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Brass Cap

27
WELL NAME ICPP-1795 PG 3 Easting:_%]—

Todays Date: 1/14/03

i H Y
Facility: INTEC Northing: o Driller: _ Dynatec
Well Type:  Corehole Longitude: . A Bailey, Water Level:
Abandoned ) EZ?% Geologist:S. Smith (MSE)
Well Status Latitude: (82 A Wirelindeges Level Date:
: % : i - Air rotary, Wirelin evel Late:
Year Drilled: 2002 Measuring Point Drill Method: Alf rotary. VVIr
: ) 27 S Enng. Airfwater
Total Depth 6478 Easting: EB3} Drill Fluid @ Water Level Access:
27
Start Date _ 7/19/02 Northing: ) Land Surface: (88)8C
29)MP
9/3/02 itude: BB 4
End Date Longitude: (83 SEMP Natural Gamma Neutron Gamma Gamma CaNI(i?er
Completion Depth: Incomplete . 27 API-GR API-N CPS INCH
: Latitude:
AS BUILT LITHOLOGY Field or Laboratory Observation GROUNDWATER QUALITY
_ . . . RESULTS (pCilL) 0 60 120 180 0 30 80
B continued from previous page continued from previous page ! ! I [ AL O |
500 // 500
B % I 513 - 541 Fresh, vesicular to slightly vesicular, grayish red (10 R 4/2), B
aphanitic, medium strong, BASALT, at 518 fi. grades to minutely
vesicular with occasional herizeontal vesicle bands, inferred flow top [
B / at 513 fi, possible flow contact at 535 ft.
i / i
541 - 556 Slightly weathered, vesicular, dark reddish brown
(10 R % -when wet), aphanitic, medium strong, BASALT, at 545
550 / | grades to medim gray (NS), a_t 549 gmdes to slightly vesicular and strong, 550
/ P B REGUE _al552 grades to minutely vesicular, inferred flow top at 541 ft. 1| Sample Depth 567
H3 11,100 £ 318
8 890 372+ 050
/ 1129 059+035 U
" " - 129 D34+004
556 - 587 Slightly weathered, vesicular, grayish red (5 R 4/2), aphanitic, =
/ medium ﬁrcr?g, gmaau. at 560 gmdes%or\faedim gray (N5), atpf)?El Te-99 695+144 )
grades te minutely vesicular and strong, 560 te 568 ft. zone is highly Te-09 692165 J
fractured with significant clay and caliche infillings, inferred flow top at 556 ft. |
i / s | Sample Deptn 500
587 - 584 ML Pale yellowish brown {10 YR 6/2) to dark yellowish brown H3 7170 £ 261
L | [ (10°YR 4/2), structureless, medium to fine grained, SAND and SILT, 590 411062 L
1 1l trace clay, grading downward to SILT and CLAY with trace to litlle 1129 1264047 W
sub-rounded to rounded gravel, trace sand & Ry
*591-591.9 USDA Loam, 129 0.38 £ 0.05
600 ® 583 8-594.2 USDA Sandy loam, SC Te-29 13.70+£1.93 iz 800
/ Tc-99 14.10% 1.90
594 - 633 Slightly weathered grading downward to fresh, vesicular, =
' medium daﬂ-(ggravv (NS) Inmegium ggray (M4), aphanitic with occasional s3 Sample Depth 620'
/ AS BUILT 1 diktyaxitic zones, up to 3 mm long lath shaped phenocrysts of plagioclase, H-3 B370 £ 254
medium strong to strong, BASALT, grades to slightly vesicular at 596 ft., Sr-80 741092
L / m BENTONITE 83 : grades to minutely vesicular at 618 ft. :_12 gig f g$ u
[ CEMENT GROUT | Te-99 1770 £1.70
I | L Tc-29 1340% 158
] 633 - 646 Fresh, vesicular, medium dark gray (N3)to medium gray (N4),
aphanitic with occasional diktyaxitic zones, up to 5 mm long lath shaped
phenocrysts of plagicclase, medium strong to strong, BASALT, inferred
/ flow top at 633 f
646 - TD{TD 647 .8) Fresh, vesicular, medium dark gray (MNS) to medium gray
650 - ‘I'at;! .D. z i '&;tmu aphanitic, medium strong to strong, BASALT | - 850
ap! g
LITHOLOGY |
sim Sample interval
_ FIELD OBSERVATION L
B il Basalt
D:D GW Well graded gravels, gravel-sand
L mixtures, or sand-gravel-cobble mixtures L
D:] ML Inorganic silts, clayey silts with slight
plasticity
= GATHERED OR INFERRED FROM I
700 LABORATORY OBSERVATION 700
* ASTM Poorly-graded sand with gravel, SP
750 - ~-750
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27
ICPP-1796 Easting:—E—}—?g

WELL NAME: Todays Date: 1/14/03
Facility: INTEC Northing: Driller: Dynatec
Well Type: _ Corehole Longitude: (83 Water Level:
Aband 4 ) 27 Gecﬂog]st Smlth MSE
Well Status andone Latitude: Air rotary, :
2 K o Water Level Date:
Year Drilled: __ 2002 Measurmg Point Drill Method: Wireline Core.
Total Depth 663" Easting: _ 83 Dril Fluid:__ATWater \ngter Level Access:
(29)BC
Start Date _ 8/1/02 Northing: _B— Land Surface:_(88)BC
10/10/02 & e
End Date Longitude: (83 _(_1—38 MP
o 27
Completion Depth: Incomplete Latitude: Eaag
i i GROUNDWATER QUALITY
reer AS BUILT LITHOLOGY Field or Laboratory Observation RESULTS (pCiL)
5 [———— 05 STICKUP p &
fe==—] ! 0- 5 Dry. moderate yellowish b 10 YR 5/4) to dark yellowish
1a:EUREALE BOREROLE mwrﬂ:ﬂn;?? %.mc?tf;elessr.ogg} and fine SANE? Al:ffumr!\sl_ SEDIMENTS
12' CARBON STEEL B
- 5-20 moderate yellowish brown (10 YR 5/4) to dark yellowish -
i Slea il | Broan S VR4 ety boddag, SAND ad stbsounded to rounded
GRAVEL, ALLUVIAL SEDIMENTS
| 195 4y 4 |
i 20 - 51 Slightly weathered to fresh, dry, vesicular, medium gray (N5), B
aphanitic, medium strong, BASALT
50 - 50
51 = 62 Dry, moderate yellowish brown (10 YR 5/4), 1h|ck\ybedded
medium to coarse grained SAND grading downward
= (=1 inch diameter) sub-angular to rounded GRAVEL, INTERBED L
0 &— 6.75" BOREHOLE R
B 4 62 - 112 Slightly weathered grading downward to fresh, dry, vesicular, ™
medium gray (M5), aphanitic. medium strong, BASALT, grades to slightly
| vesicular at 67 ft.
100 - 100
|- 1" 138 ShghﬂéAeamsr!d vesicular, medium gray (M5), e{hanin‘c. =
edium stron SALT, grades fo slightly vesicular at 106 ft.,
inferred flow lop at 112 1t., pessible additional flow top at 130 ft
i 138 - 171 Slightly weathered to fresh, vesicular, medium gray (N5),
150 + aphan:llc gamma log indicates high K20 content, medium strong, ~150
very fractured from 138 to 140 then grades to more massive,
gfaues to slightly vesicular at 145 ft., long vertical fracture from 161 to
N inferred flow top at 138 B
B / AS BUILT B
N V7/7] BENTONITE |
[] cemenT GrOUT
171 -241 Slighugweaﬁxeqed to fresh, vesicular, medium gray (N5), aphanitic,
200 - 1 medium strong, BASALT, inferred flow top at 171 fi, L 200
LITHOLOGY I
! () sasa L
D:[l GW Well graded gravels, gravel-sand
mixtures, or sand-gravel-cobble mixtures.
- [:n ML Inorganic silts, clayey silts with slight =
plasticity
[ interbed
7 ..ud 25; Shgm?‘ﬂ\-\;emém to !nes{hN;]esnuﬂar ugrayag; red :‘}%R )
) rading downward te medium gra aphanitic, medium stron
250 eantnuedion pagc wo gT grades to slightly ves?eulyar at 2431t : o g L 250

continued on page 2
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WELL NAME:ICPP-1796 PG 2
Facility: INTEC

Well Type: _ Corehole
Well Status ~ Abandoned
Year Drilled: 2002

Total Depth 663’

Start Date 8/1/02
End Date 10/10/02

Completion Depth: Incomplete

AS BUILT

continued from previous page

Brass Cap

. 12?;
Ealing: %E Driller: Dynatec Todays Date: 114003
Northing:—l—;—
_(_)_
Longitude: }EEI Geologist.S. Smith (MSE Water Level:
@ Drill Method: Air rotary, Wireline Core
Latitude: i :
: ... Airfwater Water Level Date:
Measuring Point Drill FIde
Easting: 3  land Surface: #8BC__ Water Level Access:

(29)MP
Northing: { ; cEOME
Longitude: 83

(27}
Latitude: (83}

LITHOLOGY Field or Laboratory Observation

continued from previous page

GROUNDWATER QUALITY

RESULTS (pCilL)

250

250

€—— 63/4" OPEN BOREHOLE

350 [

257 - 271 Slightly weathered grading downward to fresh. dry,

vesicular, grayish red (10 R %) grading downward to medium gray
{M5), aphanitic, medium strong, BASALT, grades fo slightly vesicular at
263 ft.. inferred flow top at 257 ft.

271 - 325 Slightly weathered grading downward to fresh, dry, vesicular,
grayish red (10 R %) grading downward to medium gray {NS), aphanitic,
medium strong, BASALT, grades to slightly vesicular at 243 ft_ grades
to minutely vesicular at 320

325- 355 slightly weathered grading downward to fresh, vesicular to
slightly vesicular, medium gray (M5) with some grayish red (10 R 4/2)
streaking, aphanitic. medium strong, BASALT, vesicles from 325to 327
contain moderate yellowish brown (10 YR 5/4) infillings.

355- 385 No retums from drilling, very so'rtdnllln% drilling hammer did not
fire, video and geo%hva::al logs indicate INTERBED. video log indicates
GRAVEL and SAM

¥/ A BENTONITE

AS BUILT

[ CEMENTGROUT

385 - 400 Fresh, vesicular to slightty vesicular, medium gray (NS), aphanitic,
medium strong, BASALT

400 - 431 Fresh, vesicular to slightly veslcuar mecium gray (M5), aphanitic,
medium strong, BASALT, inferred fiow top at

LITHOLOG

sim  Sample interval

N\

FIELD OBSERVAT|

m Basalt

- - GW Well graded gravels, gravel-sand
mixtures, or sand-gravel-cobble mixtures

Y

10N

431 - 454 Very few returns from drilling, very soft dl’l"ln% dnlllng hammer
did not fire, video and geophysical lo, sIndwcaleIN , video log
and recovered cuttings indicates GRAVEL and SA)

NN

500 -

454 - 476 Slightly weathered grading downward to fresh. vesicular, medium
gray (NS5), aphanitic. medium strong, BASALT

476 - 486 Slightly weathered grading downward to fresh, vesicular.
grayish red (5 R 4/2), aphanitic, medium strong, BASALT, grades
to medium gray (N5) at 483 ft, grades to slightly vesicular at 484 ft.

486 - 523 Slightly weathered to fresh, dry, vesicular to slightly vesicular,
medium gray (M5}, aphanitic. medium strong, BASALT, 48610 502is
wery highly fractured.

confinued on page 3

51| sample Depth 485°

H-3
H-3
5r-90
Sr-00
129
129

6380 # 253
5400 £ 218
833+108
886£1.18
000051
0.57 £0.26

uJ
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WELL NAME:ICPP-1796 PG 3 . 7
Eastin: 83 Dynatec - 1114/03
Facilty: INTEC - g: o7 Driller: Todays Date:
Well Type: Corehole orthing: Ez ; Geologist.S Smlth MSE Water Level:
33 ) i
Well Status _Abandoned Lo Drill Method: AIr rotary, Wireline Core
Year Drilled; _ 2002 Latitude: 155 _ — Ain‘water Water Level Date:
663" Measuring Point T —
Total Depth Easti ? Land Surface: gss}Bc \Water Level Access:
Start Date 8/1/02 asting: 5, 2898)“%
(215 1 S
End Date 10/10/02 Northing: _E;—
Completion Depth: Incomplete Longitude: fé_t;);
Latitude: _gm—
AS BUILT LITHOLOGY Field or Laboratory Observation GROERJEgUWIﬁ'TSEE) 8}#_’?'-”\(
FEET
N continued from previous page continued from previous page
500 7 s 52| sample Depth 505° 50
486 - 523 Slightly weathered fo fresh, dry, vesicular to slightly vesicular, Ha 6080 + 279
medium gray (N5), aphanitic, medium strong, BASALT, 486 to 502 is 105
very highly fractured. 5r-90 7B L
129 000041 U
1129 0.58 £0.10
B - 1122 0.66 £0.08
Tc-99 25,50 £ 1.60
L. Te-99 2700161 -
550 523 - 604 Slightly weathered grading downward to fresh, vesicular to T 550
< £.75° OPEN BOREHOLE ?’lledh:l?m gm(mﬁlﬁ?gg:%w mlnutelyveslwlﬂ'te crystaline,
. s % i
o0 / ] . S3| sample Depth 613' 600
'€« 38' OPEN BOREHOLE s 604 - 631 Pale yellowish brown (10 YR 6/2) to dark yellowish brown H3 5470 £ 275
E go YR:&J mﬁzﬁeaﬂm\ﬁ?e grained SAND sub-rounded 5r-90 374+056 -
FoLn <
/ AS BUILT S3mm " 615-620 ASTM Well-graded sand with gravel, SW :1% ;';‘.‘:&*%455 i
= 7 Te-99 25.40 +2.01 -
/7] BENTONITE Tc99 2500£2.26
[[_] cEMENTGROUT M *626-628 ASTM Poorty-graded sand, SP
/ 631 - 653 Slightly weathered grading downward to fresh, vesicular, medium 5% Sample Depth 641’
dark gray (N5) to medium gray (N4), aphanitic with occasional dickty zones, H-3 1690 £+ 190
Sdmm 2to 3 mm loeng lath shaped phenocrysts of plagioclase. medium strong to Sro0 0204021 u
strong, BASALT, grades to slightly vesicular at 596 ft., grades to minutely Lt
**Mote: Twisted off and grouted in place Vﬁ'm‘ar Abean Hgg "00;48‘% gg: 3\1
i~ nd - .04 + 0
650 AT BET, S it e 101D 85301 Fredh o et dak ermy (15) omedt Te-99 285+182 U 6%
r, m medium
gray N4), (aohannc.}meduumv:s.woa:gaw e B:SAQ?Y (e szge ;.r;oe Tc.gg 4228220 U
of vesicles from 653 ft. to 654 ft. is moderateredd\sh brown (10 R 3/6)
Total Depth 663" Total Depth 663 i
B LITHOLOGY
— sim  Sample interval =
FIELD OBSERVATICH
700 ~ 700
[0 Basah
EE GW Well graded gravels, gravel-sand
B mixtures, or sand-gravel-cobble mixtures B
ED ML \norgamc silts, clayey silts with slight
plasticity
GATHERED OR INFERRED FROM
LABORATORY OBSERVATION
- * ASTM Poorly-graded sand with gravel, SP -
750 - ~-750

A-24



Brass Cap

AL 27)
WELL NAME: 1CPP-1767 Easting: 233} Driller: DynaBtef Todays Date: 1/17/03
st . . balley,
Facility: INTEC Northing——28 GeologistS. SmIA(MSE)
Well Type: _ Corehole Coraitude: B : Wl
gitude: Drill Method: Ar rotary, Wireline Core
Well Status __Abandoned Latitude: a1 ; 3
atitude; ¥ .. Airlwater Water Level Date:
Year Drilled: _ 2902 Kb el— Drill Fluid:
6476 ing ol 950 Water Level Ac
L . Land Surface: 88BC ter Level Access:
Total Depth —15/03 Easting: Eaa} (29)MP
. 27) (BEMP
ot Dave Northing: ESS;
End Date __10/17/02 —
5 s ongiuae;
Completlon Depth' Incomplete ng o7 Natural Gamma Meutron Gamma Gamma Caliper
Latitude; _Eﬂ}— API-GR API-N CPS IN&
AS BUILT LITHOLOGY  Field or Laboratory Observation GROUNDWATER QUALITY g 55 300
FEET RESULTS (pCilL) 1 0 2000 4000 0 70000
0~ "OIE"STICKUP 0- 11 GW Dry fo d: oderate yellowish b 10 YR 5/4) fo dark L S .
" = * - amp, m oWl own 1o
/ |~€—— 24" SURFACE BOREHOLE *| yellowish brown (10 4 N?)..midﬂ; Decded, SAND and Subrouded
) E 16" CARBON STEEL to rounded GRAVEL, some silt, ALLUVIAL SEDIMENTS
=it /- SURFACE CASING ' —
/ 11 - 52 Slightly weathered to fresh, dry. vesicular. medium gray (N5).
aphanitic, medium strong, BASALT, gravel infiling in fractures from
/ 1110 18 fi., very rubbley from 33 to 44 ft., possible flow contact at 40 fi,
50 - % =
%-{— 6.75" OPEN BOREHOLE
/ 52 - 120 Fresh, vesicular, medium gray (M5), aphanitic, medium strong,
BASALT, fractured from 52 to 60 ft., at 64 ft. and at 78 ft.. possible flow
contact at 78 ft,
100 /
% 120 - 141 Fresh, vesicular, medium gray (M5). aphanitic, medium streng,
— BASALT, inferred flow top at 120 ft.
— % — 141 - 150 Slightly weathered to fresh, vesicular, medium gray (M5),
aphanitic, gamma log may indicate a high K20 content, medium
strong, BASALT, grades to slightly vesicular at 136 ft., very fractured
180 +— from 141 to 145 fi., infemed flow top at 141
/ 150 - 158 Mo retums from drilling, very soft drilling, drilling hammer
/ did not fire, video and geophysical logs may indicate INTERBED
- 11T
, / AS BULT A S e e S
[777] BENTONITE ks
L / ] CEMENT GROUT ] .
200 - / LITHOLOGY 181 - 240 Few retums, but recovered material may indicate: Slightly
weathered to fresh, vesicular, grayish red (10 R %) grading downward
to medium gray {M5), aphanitic, medium strong, BASALT, possible
- FIELD OBSERVATION fiow contact at 202 ft.
Eﬁﬁj Basalt
= GW Well graded gravels, gravel-sand
mixtures, or sand-gravel-cobble mixtures
E:D ML Inorganic silts, clayey silts with slight
| plasticity
:] Interbed
il / 240 - 242 Mo retums from drilling, very soft drlling, drilling hammer
| did not fire, video and geophysical logs may indicate INTERBED
m 242 - 284 Few retums, but recovered material may indicate: Slightly
i weathered to fresh, vesicular, medium gray (NS), aphanitic,
250 continued on page two medium strong, BASALT

continued on page 2
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WELL NAME:

ICPP-1797 pg 2

INTEC

Facility:
Well Type:

Corehole

Well Status

Abandoned

Year Drilled:

20

5]

Total Depth

647.6'

Start Date

7/19/02

End Date

10/17/02

Completion Depth: Incomplete

AS BUILT

continued from previous page

Brass Cap

Easng_ 63 Driler DY"a‘ec Todays Date: 1/17/03

Northing:

8.

'Nl WHE\JJHI

Longitude: (83
4 27)

Latitude:

Measurirlg Point

Easting: _®3

Northing: E i

Longitude: 8?

Latitude:

LITHoLoGY Field or Laboratory Observation

S lh MSE
Geologist: S: m' Water Level:

Drill Method: Air retary, Wireline Core

Drill Fluid: AirMater Water Level Date:

Land Surface: _(%39)3_}%_ Water Level Access:

(88)MP

continued from previGus page

RESULTS (pCilL)

GROUNDWATER QUALITY

Natural Gamma
API-GR

300

Gamma Gamma
CPS

i

250

350 -

400 -

500 -

\

\

~<—— 6 3/4 OPEN BOREHOLE

AS BUILT

t/ /] BENTONITE
[ ceMeNT GroUT

(L] Basai

s1]  Sample interval

LITHOLOGY

FIELD OBSERVATION

- GW Well graded gravels,
gravel-sand mixtures, or
sand-gravel-cobble mixtures

GATHERED OR INFERRED FROM
LABORATORY OBSERVATION

ASTM Pocrty-graded sand with gravel, SP

242 - 284 Few retumns. but recovered material may indicate: Slightly
weathered to fresh, vesicular, medium gray (M5), aphanitic,
medium strong, BASALT

284 - 336 Slightty weathered grading downward fo fresh, vesicular, grayish
red (10 R %) grading downward to medium gray (NS), aphanitic, medium
strong, BASALT, inferred flow top at 284 ft.

336 - 363 Few returns, but recovered material may indicate: Slightly
weathered to fresh, vesicular, medium gray (N5), aphanitic,
medium strong, BASALT

| 263 -378 GW Moderate reddish brown (10 R 4/8), thickly bedded, medium

to coarse grained SAND and up to 1 inch diameter sub-angular to

:' rounded GRAVEL, INTEREED

378 - 299 Sligh gwea\hened grading downward to fresh, vesicular,
medium gray (N5), aphanitic. medium strong, BASALT, grades to
slightly vesicular at 268 fit,

— 399 - 406 Slightly weathered grading downward fo fresh, vesicular, grayish
red (10 R %) gtadlng downward to medium gray (NS). aphanitic,
| medium strong, BASA

406 - 440 Slightly weathered to fresh, vesicular, grayish red (10 R %4)
adung downward to medium g‘?av (N5) aphanlhr: medium strong,
SALT, very fractured fr ft with vertical fractures extending
downward to 348 ft., very fracued cpossble flow top) from 426 to 4301t
inferred flow top at 408 ft

440 - 448 GW Moderate yellowish brown (10 YR 5/4) to moderate reddish
brown (10 R 4/), thickly bedded. medium to coarse grained SAMD
with 1 to 2 ft. thick zones of (<1 inch diameter) sub-angular to rounded

51

GRAVEL and SAND, INTERBED
448 - 450 Few retums, but recovered matenal may indicate: eghuy
wealheredé%ﬂ?m vesicular, medium gray (N5), aphanitic, medium
slmng

460 - 478 Few retums, but recovered material may indicate: Slightly
weathered to fresh, vesicular, medium gray (MN5), aphanitic, medium
strong, BASALT, video log indicates flow break at 478 ft.

478 - 557 Slightly weathered grading downward to fresh. vesicular,
medium gray (MN5), aphanitic, medium stron ? BASALT, rnany fractures
from 478 to 490 1, fractures rom 4895 to 497 ft,, vertical fraciures at
5151k, 5241t and at 55211, possible flow break at 495 Nt infemed
flow top at 435 ft. based mviden log

s2 111

A-26

continued on page 3

51 | Sample Depth 472-503"

52

H-3

Sr-80
-129
Te89
Te-99

TR0 ITI
5356+ 077
1.74 + 062
2870+£224
3840201

u

Sample Depth 480-502'

1-129

0853 £008

J

14

- 350

- 400

. 450

| 500



WELL NAME: ICPP-1797 pg 3

Brass Cap

7)
Easling:_%}— Driller: _Dynatec

Todays Date: 1/17/03

Fr A Baile
Facility INTEC Northing— (82 Geologist:S. Smith (MSE)
Well Type: Corehole ; ) g; ) . \Water Level:
 ~Abandonad LOnguse, = Drill Method: Air rotary, Wireline Core
Well Status andone i : ;
Latitude: (83 ; . Airfwater \Water Level Date:
Year Drilled: 2002 — Drill Fluid:
4 T Measuring Point 29)BC
. . 27 Land Surface: (88)BC Water Level Access:
Total Depth Easting: ?83 (29)MP
Start Date 7119/02 : 7 88JMP
Northing: 583}
End Date 10/17/02 7
Longitude: EESi i
i - Incomplete 3 Natural Gamma Neutron Gamma Gamma Caliper
Completion Depth: NCOMP Latitude: 28 ey Py B TR
AS BUILT LITHOLOGY  Field or Laboratory Observation GROUNDWATER QUALITY
o RESULTS (pCilL) 2000 4000 70000 14
B continued from previous page continued from previous page o, 1 50 ! 300 | L1 1] [k L
500 / 500
53 83 | Sample Depth 506-521' -
B H-3 7180 £ 270
Sr-90 461+ 056
L I-129 0.74+0.25 UJ b
478 - 557 Slightly weathered grading downward to fresh, vesicular,
&4 medium gray (M5), aphanitic. medium strong, BASALT, many fractures sy Sample Depth 522-537
from 478 to 490 t., fractures rom 495 to 497 fi., vertical fractures at H-3 7000 + 268 |
B | 5151, 5241t and at 552 ft., possible flow break at 495 ft, infered Sr-90 509 0.65
flow top at 435 ft, based on video log 129 128+054 W
550 550
i 5 s5 [Sample Depth 551-667
E——6.75" OPEN BOREHOLE l_ P 7840 + 281
i . P Sr-80 1801027 B
557 - 583 Few retums, but recovered material may indicate: Slightly
weathered to fresh, vesicular, medium gray (N5), aphanitic, medium 129 peero3z U
L | strong, BASALT, possible flow break at 573 ft -
56 | Sample Depth 578-593
- E 583 - 585 Viery few returns from drling, very soft drilling, d ha 400 . 291 B
c. [ some1 |nme:1"\’ama§ g;wnded“k‘a“r%mﬁe;(;ﬂ{vag, RSP Sr-20 1152040 W
[ possible INTERBED 1129 028+035 U
L 585 - 595 Slightly weathered grading downward to fresh, vesicular, medium k-
. gray;:lgl. aphanitic, medium strong, BASALT, grades to slightly vesicular 7 | Sample Depth 585-605'
= 586 - 601 Fresh, vesicular, medium dark gray (M4), aphanitic, medium H-3 6030 * 266
600 - strong, BASALT, grades fo medium gray (M4 at 598 ft.. fractures from Sr-20 448 £055 " 600
595 to 600 have caliche and clay infillings and coatings. 1129 017 +0.38 u
55 OPEN BOREHOLE B AT by ar st et wikann, P 1129 073+006 J
N Hi nterbed gort; it/ eahiran o K 40) smerems pecun o Tog 3090276 r
e GRAVEL, some silt Te-99 3320+ 289
*614 USDA Sandy loam, SC
= B17 - 820 Fresh, vesicular, medium dark gray (N4) to medium gray (M4), _
aphanitic with occasional dickty zones, 2 to 3 mm long lath shaped phenocrysts S8 |Sample Depth 632"
of plagioclase. medium strong to sirong, BASALT. grades to minutely 129 024+005 J
L | _vesicular at 621 1., fractures 625 to G27 R, are coated with caliche, — ks
:g: 630 - 642 Fresh, slightly vesicular to vesiculer, moderate reddish brown 59 | Sample Depth 638
1 (10 R 4/4) grading downward te medium gray (MN5), aphanitic, medium streng, H-3 4010 £ 142
- «<——3.8" OPEN BOREHOLE BASALT 5r-90 546072 B
\ — 642 - TD(TD 647 6) Fresh, vesicular, dark grayish red (5 R 3/2) to dark L1289 055+038 U
‘A brownish gray (5 YR 3/1) grading downward to medium dark gray (N4), x '+ =
aphanitic, medium strong, BASALT Te-09 22804283 i
650 |~ Total Depth 647.6' Total Depth 647.6 Te-99 2210+ 289 650
B LITHOLOGY B
700 - AS BUILT s1m  Sample interval L
e 700
V//] BENTONITE FIELD OBSERVATION
B [] cemENT GROUT [ T] sasat |
GW Well graded gravels, gravel-sand
mixtures, or sand-gravel-cobble mixtures
r D ML Inerganic silts, clayey silts with slight _
plasticity
GM Silty gravels, gravel-sand-silt
E mixtures IF
GATHERED OR INFERRED FROM
LABORATORY OBSERVATION
B * ASTM Poorly-graded sand with gravel SP B
750 —750

A-27




Brass Cap

WELL NAmg; [CPP-AT98 Easting: %i Driller: Dz\”gtef Todays Date: 1/30/03
Facility: INTEC (USCS) Northing:=—&2 Geologist:S. Smith (MSE)
Well Type: Peizometer . Eggi - ~ Water Level:

Active ongitude: = Drill Method: Air rotary, Wireline Core
Well Status Latitude: 83 e Airwater Water Level Date:
Year Drilled: 2002 Drill Fluid: "=

T Measuring Point %g)%cc:
& 27 2 Water Level A :
Total Depth Easting: 583; Land Surface i(ﬁ))mp— er Level Access

27 88)MP
Start Date 8/1/02 Riarhlkg: 5835
Ehdl Date 8103 Longitude: %gi
Completion Depth: 523" e 227; Natir%\‘%aénma N:glt_rﬁn Gammgp%amma C\ﬁ“ﬁr
AS BUILT LITHOLOGY GROUNDWATER QUALITY

FEET 06" STICKUP RESULTS (pCill) 0 140 0 2000 4000
o kel Y | L]

0.- —
WAL le—— 28" SURFACE BOREHOLE

€—— 16" CARBON STEEL
r f SURFACE CASING

- 8" CARBON STEEL CASING
10" OPEN BOREHOLE
2r

0- 18 GW Dry to damp, moederate yellowish brown (10 YR 5/4) to dark
wyellowish brown (10 YR 4/2), thickly bedded, SAND and sub-rounded
to rounded GRAVEL, some silt, ALLUVIAL SEDIMENTS

18 - 51 Slightly weathered to fresh, dry, vesicular, medium gray (N5),
aphanitic, medium strong, BASALT, grades to slightly vesicular at
| approximately 25 feet.

50 ~

brown (10 R 4/8), thickly bedded, medium to coarse grained SAN

grading downward into small (<1 inch diameter) sub-angular to rounded
RAVEL and SAND, INTERBED

. [ 31-61GWDry, moderate yellowish brown (10 YR 5/4) to moderaée reddish

61 - 77 Fresh, dry, vesicular, medium gray (NS5), aphanitic, medium
strong, BASALT,

[— 6.75" OPEN BOREHOLE

77 - 127 Slightly weathered to fresh, vesicular, medium gray (NS),
aphanitic, medium strong, BASALT, inferred flow top at 77 ft., possible
additional flow top at B9 ft,, fracture zone at 89 ft., long vertical fractures
from 113 to 118 ft

100 —

127 - 139 Slightly weathered to fresh, dry, vesicular, medium gray (NS),
aphanitic, medium s1ronF, BASALT, grades to slightly vesicular at
approximately 131 ft., inferred flow top at 127 ft.

L 139 - 141 No retums from drilling, very soft drilling, drilling hammer did not fire,
— video and geophysical logs may indicate INTERBED

150

141 - 174 Slightly weathered to fresh, vesicular, medium gray (N5), aphanitic,
gamma log indicates high K20 content, medium strong, BASALT, grades to
slightly vesicular at 152 ft., inferred flow top at 138

200 174 - 256 Slightly weathered grading downward to fresh, vesicular,
medium gray (NS5), aphanitic, medium strong, BASALT, grades to
slightly vesicular at 185 ft., inferred flow top at 174 ft.

AS BUILT
"/ BENTONITE LITHOLOGY
L |:| CEMENT GROUT m Basalt
GV)XSiIty gravels, gravel-sand-silt
mixtures

[ interbed

250 continued on page two

continued on page 2
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Facility:

INTEC (USGS)

Well Type: Peizometer

Well Status _Active
Year Drilled: __ 2002

Total Dep!

h 7236

Start Date 8/1/02

End Date

9/03

Completion Depth: 523

continued from previous page

Brass Cap

27
Easting:_%j— Driller: _Dynatec Todays Date; 1/30/03

Northi a3 S. sa"?ﬁ'(MSE)
orthing: ist:S. Smi

) 9 27 Geologist: Water Level:
Longitude: 2;5 Drill Method: Air rotary, Wireline Core

i - (B3 ; .
Latitude: . _ Drill Eluid:__ Airwater Water Level Date:

Measuring Point (29)BC

. 527) Land Surface: 88BC__ \Water Level Access:

Easting: 83) (29)MP

27 (88MP
Northing: %BEg
27
Longitude: E83

. 27)
Latitude: (83

LITHOLOGY  Field or Laboratory Observation

SAMPLE
INTERVAL

250

350 -

450 -

500

-<—— G 3/4" OPEN BOREHOLE

medium gray (N5), aphanitic, medium strong, BASALT, grades to
mﬁghtly wvesicular at 185 ft., inferred flow top at 174 ft.

174 - 256 Slightly weathered grading dewnward to fresh, vesicular,

256 - 261 Moderate reddish brown (10 R 4/8), thickly bedded,
I . edium to coarse grained SAND, INTERBED

261 - 268 Slightly weathered grading dewnward to fresh, vesicular,
medium gray (N5), aphanitic, medium strong, BASALT, grades to
slightly vesicular at 268 ft.

288 - 327 Slightly weathered grading downward to fresh, vesicular,
medium gray (N5), aphanitic, medium strong, BASALT, grades to slightly
vesicular at 292 ft., large vertical fractures from 321 to 327 ft., inferred
flow top at 288 fi.

327 - 376 Slightly weathered to fresh, vesicular, grayish red (10 R %)
grading downward to medium gray (NS), aphanitic, medium strong,
BASALT, very fractured from 327 to 342 ft with vertical fractures extending
downward to 348 ft., very fractured (pessible flow top) from 351 to 358 ft.,
inferred flow top at 327 ft

Dry.

reddish brown (10 R 4/6), thickly bedded, medium to coarse grained
SAND with 1o 2 ft. thick zones of (<1 inch diameter) sub-angular
to rounded GRAVEL and SAND, INTERBED

AS BUILT
/7] BENTONITE

[[] CEMENT GROUT

gray (N5), aphanitic, medium strong, BASALT

406 - 435 Slightly weathered grading downward to fresh, vesicular,
medium gray (NS), aphanitic, medium strong, BASALT, large
fractures from 408 to 416 ft., inferred flow top at 406 ft

LITHOLOGY

s1m  Sample interval

FIELD OBSERVATION
Basalt

o GW Well graded gravels, gravel-sand
' * 4 mixtures, or sand-gravel-cobble mixtures

E SP Poorly graded sands, gravelly sands

435 - 481 Slightly weathered grading downward to fresh, dry, vesicular,
medium gray (N5), aphanitic, medium strong, BASALT, grades to minutely
vesicular at 468 ft_ and then returns to slightly vesicular at 478 ft, possible
flow break at 460 ft., inferred flow top at 435 ft.

&1

481 - 498 Slightly weathered grading downward to fresh, vesicular to
slightly vesicular, medium dark gray (N4) with seme blackish red (5 R 2/2)
zones, aphanitic, medium strong, BASALT, fractures from 481 to 490
contain moderate yellowish brown (10 YR 5/4) clay infillings and/or caliche
infilling, inferred flow top at 481 ft

continued on page 3

376- 385 GW moderate yellowish brown (10 YR 5/4) to moderate

385 - 406 Slightly weathered grading downward to fresh, vesicular, medium

Natural Gamma Neutron Gamma Gamma Caliper
API-GR API-N CPS lNéﬁ
GROUNDWATER QUALITY
RESULTS (pCi/L) 140 2000 4000
EEEEEN LLLLL) ] 050
I 300
- 350
- 400
450
Sample Depth 480-507
H-2 8080 + 289 =
Sr-80 0312012 UJ
1129 073+036 U | 500

A-29



WELL NAVE: 'CPP-1798 pg 3

Facility: ___INTEC (USGS)
Well Type: Peizometer

Well Status Active
Year Drilled: 2002

Total Depth 7236

Start Date __8/1/02

End Date 9/2003

Completion Depth: 523’

AS BUILT

FEET
continued from previous page

Brass Cap

27,
Easting:_u—gg Driller; _ Dynatec

Northing: ’;?

. Water Level:
'-0”9"“"911—3—2? Drill Method: Al rotary, Wireline Core
& . 3 . 5
Latitude: - 8 - Drill Fluid: Airlwater Water Level Date:
Measuring Point (29)BC
; {27; Land Surface: (88)BC Water Level Access:
Easting: _ (82 (%Qs)klni
27 (88)
Northing: gsag
27
Longitude: Essi
27
Latitude: 583;
LITHOLOGY  Field or Laboratory Observation GROUNDWATER QUALITY
RESULTS (pCilL)

A Bailey,
Geologist:s- Smith (MSE

continued from previous page

Todays Date: 1/30/03

Natural Gamma
API-GR

Neutron
API-N

R P

Gamma Gamma
CPS

Caliper
INCH

Total Depth 723.6'

498 - 528 Slightly weathered grading downward to fresh, dry, vesicular, g2 | Sample Depth 511-525'
dark gray (N3), aphanitic, medium sirong, BASALT, grades to slightly to H3 8460 + 292
minufely vesicular at 506 ft., very dusky red (10 R 2/2) basalt zone from 5190 0184010 U
514 10 515, Possible flow top at 503 fi., inferred flow op at 498 fi. 1-129 0‘76;038 uJ
Sample Depth 528-542"
83 H3 7820+ 283
Sr-90 -007£011 U
1-129 031+064 U
Sample Depth 552-567"
547113 8600 + 296
H3 7970 + 287
S50 0080141 U
- -001+
528 - 620 Slightly weathered grading downward to fresh, dry, vesicular, s s iy
medium gray (N5), aphanific, medium strong, BASALT, grades to slightly 1120 050+007 J
vesicular by 550 ft., grades to minutely vesicular at 560 ft., some fracture . 5F £ D
zones with thin moderate yellowish brown (10 YR 5/4) dlay coatings neargg | <129 025030 U
550, 570, 578, 580, 603, and 608 ft., inferred flow top at 528 ft ?:Fg ;28;0 t221.37
(2 82% 2.
Sample Depth 573-588'
H3 8960 + 304
Sr-00 012010 U
1-129 017+064 U
*621-621.5 USDA Siity Sand, SM
* 626-626 ASTM Poorly-graded sand, SP
620 - 678 moderate reddish brown (10 R 4/8), structureless, medium to fine
graned SAND and sub-rounded forounded < f inch dameter GRAVEL. s g b
some silt, with an abrupt color change at . to moderate yellowish Z ety
brown (10 YR 5/4) Tc-99 4‘1232.58 U
* 856 LISDA Loamy Sand, SC el garztn U
* 6561 ASTM Poorly-graded sand with gravel, SP IS_:-zgg} g f gg; HJ
* 656 USDA Silt Loam, ML
676 - 716 Slightly weathered grading downward to fresh, vesicular,
medium r.;lar;( gray (NS) luzmeg‘lum aray (N4).;]phan‘nic with
occasional dickty zones, 2 to 3 mm long lath shaped phenocrysts v
of plagiociase, medium strong to strong, BASALT, grades to slightly s7 Sample Depth 999'734
s7 vesicular at 687 ft., grades to minutely vesicular at 695 ft. E‘g g;g E g_zg
1-129 003037 U
Sr-90 145024 J
H3 2620 % 122
T 716 - TD(TD 723.6) Slightly weathered grading downward to fresh, 129 000£002 U
vesicular, grayish red (10 R %) grading downward to medium gray
(N5), aphanitic, medium strong, BASALT
LITHOLOGY

= 7
- 508 L 1 1/2" PVC PIEZOMETER
s SCREEN INTERVAL 520-523'
523t E
- /
550 - /
<——— 6.75" OPEN BOREHOLE
-V
I/
U
600~ ¢
o ¥,
| fé—— CHD 134 rods leftin hole
. (590 to 678)
i/
g2 4] Al
625' (4 f
l€—5.5" OPEN BOREHOLE
_ i
i
I
"
i
— 1 172" PVC PIEZOMETER
650 [ ﬁ BROKEN AT 625'
SCREEN INTERVAL 719-722'
- 1
!
I
i
678" T
L le— 38" OPEN BOREHOLE
700
g2 AS BUILT
719 7
- [/ BENTONITE
Total Depth 723.6' :l CEMENT GROUT
- SILICA SAND
750 L

A-30

m  Sample interval

[[DID Basalt

FIELD OBSERVATION

GW Well graded gravels, gravel-sand
2 mixtures, or sand-gravel-cobble mixtures

GATHERED OR INFERRED FROM
LABORATCORY OBSERVATION

*ASTM Poorly-graded sand with gravel SP

%
;
?
|

500

o

[#
8

| 650

I~ 700

—-750
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